She had undergone haemodialysis 24 hours prior to this admission. Her usual medications included vitamin supplements, propranolol and hydrallazine. Preoperative biochemical results included: serum sodium 131 mmolll, potassium 3.6 mmolll, bicarbonate 26 mmolll, urea 13.1 mmolll and creatinine 0.25 mmolll. Serum albumin, calcium and liver function tests were normal. Her HLA type was AI, 2; B8, 18; OR 1, 3. She received azathioprine and hydrocortisone intravenously, and 10mg of papaveretum intrasmuscularly prior to surgery. The anaesthetic technique for transplantation included thiopentone 250 mg, alcuronium 17.5 mg and IPPV with N20 66% 02, enflurane and morphine 5 mg for maintenance. The procedure lasted 195 minutes, after which an attempt to reverse the neuromuscular blockade with neostigmine 5 mg an atropine 1.2 mg was unsuccessful. A peripheral nerve stimulator was not used.
She was transferred to the Intensive Care Ward where IPPV was continued and she received papaveretum 2.5 mg. Biochemical analysis at this time showed serum sodium 134 mmolll, potassium 3.6 mmolll, pH 7.43, P a 0 2 144 mmHg, Pa02 30 mmHg, bicarbonate 20 mmolll, and base excess -2.8 mmolll. She was aneuric. Twenty-eight hours later she was given Anaesthesia and /nfensive Care, Vol. 13. No. 2, May, 1985 neostigmine 2.5 mg and atropine 1.2 mg, again without the use of a peripheral nerve stimulator, and there was little improvement in muscle power. Haemodialysis produced no further clinical improvement. Fifty-two hours after surgery she was extubated but required reintubation one hour later because of hypoxaemia and increasing respiratory insufficiency. Weaning from the ventilator took a further five days during which period she was dialysed twice.
In 1983, her records were reviewed during a survey of anaesthetic complications associated with renal transplantation. Elucidation of her anaesthetic-related problems was considered to be warranted in view of the likelihood of her requiring relaxant anaesthesia in the future. Questioning revealed that she had developed generalised muscle weakness in 1978. This illness lasted several weeks but no diagnosis was made. She had experienced infrequent episodes of intermittent diplopia since the birth of her second child in 1980. Examination revealed no abnormalities. Serum electrolytes, calcium, liver and thyroid function tests were normal. Although the antinuclear antibody titre was positive at a dilution of 1 in 10, anti-DNA antibodies were not detected. Electromyography of adductor digiti minimi and deltoid muscles performed at 22 and 38 QC was normal. Anticholinesterase receptor antibodies were detected by radioimmunoassay and a diagnosis of myasthenia gravis was finally confirmed. Since transplantation the patient has been maintained on prednisolone and azathioprine. She has experienced intermittent diplopia and one episode of proximal muscle weakness which responded to a temporary increase in steroid dosage. A thymectomy has been recommended. DISCUSSION The diagnosis of myasthenia gravis depends on the clinical characteristics and results of pharmacological and electromyographic (EMG) tests. However, 51110 of myasthenia gravis patients show no EMG abnormalities when both limb and facial muscles are tested. Examination of limb muscles alone will fail to diagnose a significant number of patients. 2 Isolation of anticholinergic receptor antibodies (AChR) is a specific and reliable test for 901110 of Anaesthesia and /nrensive Care, Vol. /3. No. 2. May. 1985 myasthenia patients. Those patients with clinical myasthenia gravis and no antibodies generally have mild disease of recent onset which is often confined to the extraocular muscles. 3 Unlike EMG testing, false positive results do not occur. J There is a strong correlation between generalised myasthenia, age of onset under 40 years and HLA-B8; DR3. 4 We believe the history of intermittent diplopia and muscle weakness and the isolation of AChR antibodies allows us to make a diagnosis of myasthenia gravis despite the normal EMG study.
We considered whether this patient had systemic lupus erythematosus and myasthenia gravis as there is a known association between these diseases. 5 However, she had no clinical evidence of lupus and the serum anti-DNA titre was normal although she was receiving immunosuppressive therapy when this test was performed. Although the antinuclear antibody titre was positive, such a finding is common in myasthenia patients. 5 There is also an association between glomerulonephritis and myasthenia gravis; however, most of the reported patients have presented with the nephrotic syndrome years after the removal of a thymoma. 6 We are not aware of any association between renal membrane antibodies and acetylcholine receptor antibodies.
Delayed recovery of neuromuscular function has occurred in up to 4% of patients in reports of anaesthesia for renal transplantation. 7 -9 It is more common when those relaxants which are excreted by the kidney are used. The use of gallamine is inadvisable in patients with renal failure and work emphasising the dependence of alcuronium on the kidney for elimination suggests that this agent is also unsuitable. lO Functioning newly transplanted kidneys have been shown to have a capacity for eliminating tubocurarine I I and it is possible that other non depolarising relaxants including alcuronium could be likewise eliminated. However, immediate graft function can never be relied upon, and it would seem prudent to avoid relaxants whose major route of excretion is via the kidney.
Lee and Katz I noted that with careful monitoring and appropriate doses, most neuromuscular blockers can be safely used in patients with renal failure. Redistribution of 1. P. BRADLEY ET AL. the drug away from the locus of action usually allows recovery, even in the absence of metabolism or excretion. 1 • 12 Haemodialysis could also be expected to remove some free alcuronium but this patient was dialysed on three occasions with no apparent improvement.
Because prolonged neuromuscular blockade is an unusual event, even in patients with chronic renal failure, when it occurs, other causes should be considered and, if possible, excluded.
